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(54) [Title of the Invention] 

FRESNEL LENS SHEET AND TRANSMISSION SCREEN 

(57) [Abstract] 

[Purpose] To provide an excellent transmission screen which 
substantially reduces moire without image degradation such 
as image blurring or brightness deterioration and provides 
a wide angle of visual field in the vertical direction. 
[Constitution] The lens surface of each lens unit of a Fresnel 
lens is convex and/or concave with a circular arc-like cross 
section . 
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[Claims] 
[Claim 1] 

A Fresnel lens sheet to be combined with a lenticular 
lens sheet to constitute a transmission screen, 
characterized in that the lens surface of each lens unit in 
a Fresnel lens is convex and/or concave with a circular 
arc-like cross section. 
[Claim 2] 

A transmission screen consisting of a Fresnel lens and 
a lenticular lens, characterized in that the lens surface 
of each lens unit in a Fresnel lens is convex and/or concave 
with a circular arc-like cross section. 

[Detailed Description of the Invention] 

[0001] 

[Industrial Field of Utilization] 

The present invention relates to a Fresnel lens sheet 
and a transmission screen which are used as screens for 
projection televisions, microfilm readers or the like, and 
more particularly to a Fresnel lens sheet and a transmission 
screen which provide a high quality image with remarkably 
reduced moire. 

[0002] 

[Prior Art] 

A transmission screen which is used for a back projection 
television, etc. is designed to diffuse projected light to 
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assure screen brightness and brightness uniformity and to 
assure brightness of an image to some extent even when the 
image is viewed obliquely. Generally, this kind of 
transmission screen has a Fresnel lens on the light source 
side and a black- striped lenticular lens on the viewer side. 
The Fresnel lens directs incident rays from the light source 
toward the viewer, making sure that the four corners of the 
screen and their vicinities are not dark. The lenticular 
lens mixes red, green and blue color light rays (RGB) coming 
from a 3 -tube projector and provides color uniformity, and 
also diffuses light rays horizontally to widen the 
horizontal angle of visual field. 
[0003] 

The transmission screen is available in different types: 
one type consists of a substrate which has a Fresnel lens 
on the light source side surface and a lenticular lens on 
the viewer side surface; and another type consists of a 
Fresnel lens sheet with a Fresnel lens on one side and a 
lenticular lens sheet with a lenticular lens on one side or 
both sides. Transmission type screens consisting of a 
Fresnel lens sheet and a lenticular lens sheet include: one 
which has the lens surface of the Fresnel lens sheet on the 
light source side and one which has the lens surface of the 
Fresnel lens sheet on the lenticular lens sheet side. 
[0004] 



4 



5 

8-62728 

In these transmission screens, since the Fresnel lens 
and the lenticular lens are close to each other, moire is 
likely to occur partially due to interference between a 
circular light/dark pattern generated by the Fresnel lens 
and a vertical pattern by the lenticular lens. In short, 
they have the problem of image degradation due to moire. 
Particularly in a transmission screen in which the lens 
surface of the Fresnel lens sheet is on the lenticular lens 
sheet side, moire easily occurs because the Fresnel lens is 
adjacent to the lenticular lens. 
[0005] 

In order to reduce moire, the addition of a light 
diffusion function to the Fresnel lens sheet has been 
proposed. Generally, a light diffusion function is provided 
by using a light-diffusing agent. For example, a 
light-diffusing agent is added to the whole Fresnel lens 
sheet, or the base layer of the Fresnel lens sheet, or the 
lens layer of the Fresnel lens sheet. 
[0006] 

[Problems to be Solved by the Invention] 

However, in order to reduce moire substantially by the 
use of a 1 ight -diffusing agent, it is necessary to use a large 
amount of light -diffusing agent. In short, this method has 
the problem that brightness deterioration and image 
degradation may occur due to a drop in brightness. Another 
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problem is that if a light -diffusing agent is added to the 
whole Fresnel lens sheet or its base layer, the distance from 
the point where incident light rays on the screen are diffused 
by the 1 ight -diffusing agent to the point where they reach 
the lenticular lens is long and the image blurs. Also, if 
a light-diffusing agent is added to the lens layer, the 
problem is that the thickness of the light diffusion layer 
differs between the periphery of each lens unit and its center, 
resulting in brightness unevenness. Therefore, an object 
of the present invention is to provide a Fresnel lens sheet 
and a transmission screen which substantially reduce moire 
without image degradation such as brightness deterioration 
or image blurring. 
[0007] 

[Means for Solving the Problem] 

As a result of concentrated efforts to study the shape 
of the Fresnel lens in view of the above problems of the prior 
art, the present inventors have reached the present 
invention. According to the present invention, a Fresnel 
lens sheet is combined with a lenticular lens sheet to 
constitute a transmission screen. It is characterized in 
that the lens surface of each lens unit in a Fresnel lens 
is convex and/or concave with a circular arc-like cross 
section. According to the present invention, a transmission 
screen consists of a Fresnel lens and a lenticular lens. It 
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is also characterized in that the lens surface of each lens 
unit in a Fresnel lens is convex and/or concave with a 
circular arc-like cross section. 
[0008] 

According to the present invention, in a Fresnel lens 
sheet and a transmission screen, a Fresnel lens 1 consists 
of lens units 2 each of which has a curved (convex or concave) 
lens surface 3 with a circular arc-like cross section as shown 
in Figs.l to 3. When the lens surface 3 of the Fresnel lens 
1 is convex and/or concave with a circular arc-like cross 
section, light rays emitted from the lens surface 3 are 
diffused, a light/dark pattern generated by the Fresnel lens 
1 is decreased, moire is substantially reduced and the angle 
of visual field in the vertical direction is widened. 
[0009] 

The lens surface 3 of the Fresnel lens 1 may consist of 
one convex or concave with a circular arc-like cross section 
as shown in Fig.l or two or more convexes or concaves with 
a circular arc-like cross section as shown in Figs . 2 and 3 
or a convex- concave combination with a circular arc-like 
cross section. From the viewpoints of productivity and 
light diffusion characteristics of the Fresnel lens, 
preferably the lens surface should consist of two or more 
convexes or concaves with a circular arc-like cross section 
and more preferably two to five convexes or concaves with 
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a circular arc-like cross section. According to the present 
invention, the Fresnel lens 1 may consist of a combination 
of lens units with an arc-cross-sectional convex lens 
surface and lens units with an arc-cross-sectional concave 
lens surface. 
[0010] 

In the present invention, the size of an 
arc-cross - sect ional convex or concave constituting the lens 
surface 3 of the Fresnel lens 1 may be selected depending 
on the size of the Fresnel lens 1 or other factors and there 
is no special limitation on it . However, from the viewpoints 
of moire reduction, angle of visual field in the vertical 
direction and brightness, it is desirable that the ratio of 
pitch (P) to curvature radius (r) , P/r, be in the range of 
0.05-1.0 and more desirable that P/r be in the range of 
0.1-0.9. The reason is as follows . There is a tendency that 
if P/r is less than 0.05, rays emitted from the lens surface 
3 are not diffused sufficiently and the effect of moire 
reduction is insufficient and the angle of visual field in 
the vertical direction is not wide enough. On the other hand, 
there is a tendency that if P/r is above 1.0, the brightness 
lowers and a bright image is not obtained. Especially, when 
the lens surface 3 of the Fresnel lens 1 is concave with a 
circular arc-like cross section, it is desirable to make P/r 
be in the range of 0.05-0.5 and more desirable to make it 
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be in the range of 0.07-0.4. 
[0011] 

In the present invention, it is desirable to make the 
les surface 3 of the Fresnel lens 1 concave with a circular 
arc-like cross section from the viewpoints of moire 
reduction and prevention of brightness deterioration. This 
is because if the lens surface 3 is convex with a circular 
arc-like cross section, in order to achieve a certain light 
diffusion performance its curvature radius must be larger 
than when it is concave with a circular arc-like cross section, 
and in this case, there is a tendency that the brightness 
deteriorates and a sufficiently bright image is not obtained. 
Also, if the lens surface 3 is convex with a circular arc -like 
cross section, light rays which pass through the lens surface 
3 are once concentrated and then diffused, which may 
unfavorably affect moire because of light concentration. 
[0012] 

In the Fresnel, lens according to the present invention, 
only the lens surfaces of lens units in the area where moire 
easily occurs may be convex and/or concave with a circular 
arc-like cross section. For example, if the lens surfaces 
of lens units within a radius of 10 cm from the center are 
flat and the lens surfaces of lens units in the remaining 
area are convex or concave with a circular arc-like cross 
section, a phenomenon that the central part of the image 



9 



8-62728 



10 



becomes whitish or blurred because of diffuse reflection or 
brightness deterioration in the center is prevented and 
moire in the peripheral area is substantially reduced. 
[0013] 

According to the present invention, the base material 
for the Fresnel lens is a synthetic resin with a high light 
transmittance such as acrylic resin, polycarbonate resin, 
olefin resin, styrene resin, vinyl chloride resin or a 
mixture of these. The Fresnel lens is manufactured by an 
ordinary method such as casting, injection molding, hot 
press molding or the use of active energy ray-curable resin. 
In the present invention, a small amount of light-diffusing 
agent such as alumina, silica or calcium carbonate or polymer 
beads may be added for the purpose of widening the angle of 
visual field in the vertical direction to the extent that 
the brightness is not unfavorably affected. 
[0014] 

A Fresnel lens sheet 4 having the Fresnel lens 1 with 
the above lens surface shape, combined with a lenticular lens 
sheet 5 , constitutes a transmission screen, as shown in Fig . 4 . 
In the transmission screen of Fig . 4 , the lenticular lens 
sheet 5 is on the viewer side and the Fresnel lens sheet 4 
is on the light source side with its Fresnel lens surface 
on the side of the lenticular lens sheet 5. The present 
invention is particularly suitable for a transmission screen 
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like this in which moire easily occurs. However, the 
invention is not limited thereto. Alternatively, the 
transmission screen may be such that the Fresnel lens surface 
of the Fresnel lens sheet 5 is on the light source side or 
the transmission screen may be a single structure composed 
of a Fresnel lens on the light source side and a lenticular 
lens on the viewer side, provided that the lens surface of 
the Fresnel lens 1 has a shape as mentioned above. 
[0015] 

According to the present invention, the lenticular lens 
sheet 5 is made of a synthetic resin with a high light 
transmittance such as acrylic resin, polycarbonate resin, 
olefin resin, styrene resin, vinyl chloride resin or a 
mixture of these. It is manufactured by an ordinary method 
such as extrusion, casting, injection molding, or hot press 
molding . 
[0016] 

The shape of the lenticular lens of the lenticular lens 
sheet 5 is not limited. The cross section of the lenticular 
lens may be circular arc-like as usual (semicircular or 
semi-elliptic) . The lenticular lens sheet 5 may be a 
single-sided lenticular lens sheet with a lenticular lens 
on either the exit plane or the entrance plane, or a 
double-sided lenticlar lens sheet with lenticular lenses on 
both the exit and entrance planes. The viewer side surface 
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of the lenticular lens sheet 5 has black stripes 6 for 

improving image contrast . 

[0017] 

In the present invention, the following relation between 
the Fresnel lens pitch and the lenticular lens pitch is 
desirable for further reduction in moire caused by the 
Fresnel lens and lenticular lens. When the Fresnel lens 
pitch is expressed by 1, it is desirable that the lenticular 
lens pitch be in the range of N+0.35-0.43, or N+0.55-0.73, 
l/( N+0.35-0.43) or 1/ (N+0 . 55 - 0 . 73 ) . Here, N denotes a 
natural number between 1-12. 
[0018] 

[Preferred Embodiments] 

Next, the present invention will be concretely described 
by way of preferred embodiments. 
Embodiment 1 

Using a brass lens mold which has a series of three 
arc-cross-sectional convexes with 0 . 06 mm pitch and 0 . 16 mm 
curvature radius in the lens surface of each lens unit and 
provides a circular Fresnel lens pattern with 0 . 12 mm pitch, 
a 3 mm thick transparent methacrylic resin plate (Acrylite 
#001, made by Mitsubishi Rayon Co., Ltd.) was molded by a 
hot press process. As a consequence, a Fresnel lens sheet 
4 as shown in Fig. 2 was obtained where the lens surface 3 
of each lens unit has a series of three arc-cross-sectional 
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concaves with 0.06 mm pitch and 0.16 mm curvature radius. 
[0019] 

The obtained Fresnel lens sheet 4 was combined with a 
0.41 mm-pitch lenticular lens sheet 5 having black stripes 
6 on the front side as shown in Fig. 4 and the combined sheet 
was attached to a projection television, as a transmission 
screen and an image thereon and moire were observed. As a 
result, virtually no moire was observed and a bright 
high-qual ity image was obtained with a gain (G 0 ) of 4 . 3 . Also 
a wide angle of visual field in the vertical direction was 
attained with a vertical directivity (aV) of 9 degrees. 
[0020] 

Embodiment 2 

Using a brass lens mold which has a series of two 
arc-cross-sectional concaves with 0.06 mm pitch and 0.074 
mm curvature radius in the lens surface of each lens unit 
and provides a circular Fresnel lens pattern with 0.12 mm 
pitch, a 3 mm thick transparent methacrylic resin plate 
(Acrylite #001, made by Mitsubishi Rayon Co., Ltd.) was 
molded by a hot press process. As a consequence, a Fresnel 
lens sheet 4 was obtained where the lens surface of each lens 
unit has a series of two arc-cross-sectional convexes with 
0.06 mm pitch and 0.74 mm curvature radius. 
[0021] 

The obtained Fresnel lens sheet 4 was combined with a 
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0 .41 mm-pitch lenticular lens sheet 5 which has black stripes 
6 on the front side and the combined sheet was attached to 
a projection television, as a transmission screen and an 
image thereon and moire were observed. As a result, 
virtually no moire was observed and a high quality image was 
obtained though the gain (G 0 ) was slightly low at 2.2. Also 
a wide angle of visual field in the vertical direction was 
attained with a vertical directivity (aV) of 18 degrees. 
[0022] 

Embodiment 3 

Using a brass lens mold in which the lens surface of each 
lens unit within a radius of 10 cm from the center is flat 
and the lens surface of each lens unit in the remaining area 
has a series of three arc-cross-sectional convexes with 0.06 
mm pitch and 0.16 mm curvature radius and a circular Fresnel 
lens pattern with 0.12 mm pitch is provided, a 3 mm thick 
transparent methacrylic resin plate (Acrylite #001, made by 
Mitsubishi Rayon Co . , Ltd . ) was molded by a hot press process . 
As a consequence, a Fresnel lens sheet 4 was obtained where 
the lens surface of each lens unit within a radius of 10 cm 
from the center is flat and the lens surface 3 of each lens 
unit in the remaining area has a series of three 
arc-cross- sectional concaves with 0.06 mm pitch and 0.16 mm 
curvature radius. 
[0023] 
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The obtained Fresnel lens sheet 4 was combined with a 
0.41 mm-pitch lenticular lens sheet 5 which has black stripes 
6 on the front side as shown in Fig. 4 and the combined sheet 
was attached to a projection television, as a transmission 
screen and an image thereon and moire were observed. As a 
result, virtually no moire was observed and a bright 
high-quality image was obtained with a gain (G 0 ) of 4.5. 
Especially no image degradation in the center was observed. 
Also a wide angle of visual field in the vertical direction 
was attained with a vertical directivity (aV) of 9 degrees. 
[0024] 

Comparative Example 1 

Using a brass lens mold which has a flat lens surface 
in each lens unit to provide a circular Fresnel lens pattern 
with 0 . 12 mm pitch, a 3 mm thick transparent methacrylic resin 
plate (Acrylite #001, made by Mitsubishi Rayon Co., Ltd.) 
was molded by a hot press process. As a consequence, a 
Fresnel lens sheet 4 was obtained. The obtained Fresnel lens 
sheet 4 was combined with a 0.41 mm-pitch lenticular lens 
sheet 5 which has black stripes 6 on the front side as shown 
in Fig. 4 and the combined sheet was attached to a projection 
television, as a transmission screen and an image thereon 
and moire were observed. As a result, considerable moire 
was observed though a bright image was obtained with a gain 
(G 0 ) of 5.0. Also the angle of visual field in the vertical 
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direction was slightly narrow with a vertical directivity 

(aV) of 7 degrees. 
[0025] 

Comparative Example 2 

The Fresnel lens sheet 4 was obtained in the same way 
as in the case of comparative example 1 except that 
methacrylic resin plate containing 0.3 weight percent silica 
granules with a grain size of 4 |Lim was used. The obtained 
Fresnel lens sheet 4 was combined with a 0.41 mm-pitch 
lenticular lens sheet 5 which has black stripes 6 on the front 
side as shown in Fig. 4 and the combined sheet was attached 
to a projection television, as a transmission screen and an 
image thereon and moire were observed. As a result, a bright 
image was obtained with a gain (G 0 ) of 4 . 3 and the angle of 
visual field in the vertical direction was wide with a 
vertical directivity (aV) of 9 degrees, but considerable 
moire was observed. 
[0026] 

Comparative Example 3 

The Fresnel lens sheet 4 was obtained in the same way 
as in the case of comparative example 1 except that 
methacrylic resin plate containing 5 weight percent silica 
granules with a grain size of 4 \im was used. The obtained 
Fresnel lens sheet 4 was combined with a 0.41 mm-pitch 
lenticular lens sheet 5 which has black stripes 6 on the front 
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side as shown in Fig. 4 and the combined sheet was attached 
to a projection television, as a transmission screen and an 
image thereon and moire were observed. As a result, the 
angle of visual field in the vertical direction was wide with 
a vertical directivity (aV) of 12 degrees but the gain (G 0 ) 
was slightly low at 3.3 and moire was observed. 
[0027] 

It has been found that the transmission screens which 
use a Fresnel lens sheet according to the first and third 
embodiments of the present invention cause no moire, image 
blurring and brightness deterioration and provide a wide 
angle of visual field in the vertical direction. The 
transmission screen according to the second embodiment has 
been found to cause no moire and provide a sufficiently wide 
angle of visual field in the vertical direction and have no 
problem in practical use though overall image brightness is 
somewhat low. On the other hand, with the transmission 
screen as comparative example 1, moire was considerable and 
the image was not clear and the angle of visual field in the 
vertical direction was slightly narrow though image blurring 
and brightness deterioration were not observed. With the 
transmission screen as comparative example 2, though 
brightness deterioration was not observed and the angle of 
visual field in the vertical direction was wide, moire was 
considerable and the image was slightly blurred and not clear, 
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With the transmission screen as comparative example 3, moire 
was observed and the image was blurred and not clear though 
the angle of visual field in the vertical direction was wide. 
[0028] 

[Effects of the Invention] 

The Fresnel lens sheets and transmission screens 
according to the present invention use a Fresnel lens with 
a specific lens surface shape which prevents image 
degradation such as image blurring or brightness 
deterioration and substantially reduces moire and provides 
a wide angle of visual field in the vertical direction. 
[Brief Description of the Drawings] 

Fig.l is a fragmentary sectional view showing the 
structure of a Fresnel lens sheet according to the present 
invention . 

Fig. 2 is a fragmentary sectional view showing the 
structure of a Fresnel lens sheet according to the present 
invention. 

Fig . 3 is a fragmentary sectional view showing the 
structure of a Fresnel lens sheet according to the present 
invention. 

Fig. 4 is a sectional view showing the structure of a 
transmission screen according to the present invention. 
1: Fresnel lens 
2: Lens unit 
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3 : Lens surface 

4 : Fresnel lens sheet 

5: Lenticular lens sheet 

6: Black stripes 
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/vi/yXv- h 5 u^/wu^XEj&sjtjgflijjcffia-f 

35 [0015] ffii^um^^^vx^ h 5 

-f v*»JB, ^^u^WJlB, tfcftif=^*»IB*>&i^ 

tt^*tfe^a^»jB«o*^ttoAv^*»aB^e>« 

[0016] i/yf ^^7-i/yX^ h 5 (:MJti 
5 uyf ^-^ 7 - i/>Xo uyX^ttfi. m^mitzti 
*fca>-CH:afc<. ffi^«ffl$tbT^6Kff®¥Rtts KrS 

^ffiT*#^o 4fc i/ma?-^vXi/- h 5 t L 

^ 5 — i/>X^ff^ $ n/c>t® 1/ >- is* ~ 7 — U-VX-> 

50 XW^$Wcffi^ma7-^>X^ bfc&m 
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"C#5 0 SfeK, i/yf^^7-^yX^ h soli 
X6a^/&£;ft,T^£ 0 

[0 0 17] 4*:, ^IPJtC&^Tte, 7l/^;H/yX 

V^^r^.? — U>-Xtf)fc o ;y^ s N+0. 3 5 — 0. 4 

3, N+0. 55 — 0. 73. \/ (N+0. 35- 
0. 4 3) Sfctel/ (N+0. 5 5 — 0. 7 3) (D$& 
itt^r^^ffiU\ IIU Nltl-12(DgM 

[0 0 18] 

^l/>X^(7)UVX®tCt: 0 ^^0. 0 6mm, ftSjS* 
SO. 1 6mm<Dm&F)^ft<D&VZ&tmWlLX 

3mm^^ v^mmm (h^u^hv^t^ 

IH 2 i^Lfci 9 1/ y X^fio 1/ y XI 3 ^ t' y f 
0. 0 6mm, ft^^&O. 1 6mm(7)iffiRI^CO[H] 
3 flSiS^E Lfc ftffiT^/& $ titc 7 is** u yX>>- 
h 4 S:#fc 0 

[0019] %hfotL7 ^;i/uyx^ h 4 mm 

^:X^ ;y^* h^X6 &ffiLfcfc°^0. 4 1 mmCD 
i/yf#a7-uyx^h5t^ EUlC^LfcJl? 
tela*** 7 p nv J x^^3yTi/t^li§i^^y-y 

te*. ^rura^^bixf, (G 0 ) a* 

4. 3 i:^^<ii5p D pHoiij^^q#b^c 0 iEfg 

[0 0 2 0] HJ60fJ 2 
#i/yX#ffiwi/yXii:fyfo. 0 6mm, 

so. o 7 4mm<Dmmnw^(omvtu^mm.Lx 2® 

]&J&&tl, b°^^0. 1 2mm(7)t-^a7-7U^^ 

uvxy^-vsr^ri-^^sacou^x^^^^T, 1? 

S3mm(08!S^^^!)/V»ffifi (Z$K3yf±S7 

T, ^UVX^fi^UV-X®^ t°>>^0. 0 6mm, ft 

*IT«^tit7y^yyX^ h 4 Sr#fc D 
[0 0 2 1] 1/^UUyXi/- h 4 fij® 

y** F7^fX6 SrJfeLfcf 5/^-0. 4 1 mm<D 

i/yf^a7-i/yx^h5^ii^ ^n^^v/ 



(aV) 8fti:SlS*|pl<?D?S»^tJ£v^tO"Cfco 
05 [0 0 2 2] HJ£#tJ 3 

0 cmeirtW^i/yx^y 
vXB^^pffiffiT. -ttiM^ u-y Xffio uyXB 

fclfy^O. 06 mm, W^0. 1 6 mmO^rffiR 
»*Odatt»dSil«ILT3ffl»fiR*ix, tTy^O. 12 
10 mmCOit— 3r;x^ — 7 V^r^Tf-^ jt 

. 4B48<?5U>Xa!SrfflV^T. 3mmOSP^^^!J^ 
«tJ9g& ( = « W 3 y^-fhL#0Ol) £ 

Brt^co#i/yX^ffi(Oi/yXffi^^ST, 

15 ^O^O^U^X^ffiOU^XS^t-^^-o. 0 6 
mm, «¥*10. 1 6mmCOWrSRaa^COHQt>t^3<@ 

iilfcftiT«^/:7 y^n/yX-y- h 4 

[0 0 2 3] '&htlti7 1/^/H/yX^ h 4 ml® 
20 l:X7y^^ h7-fX6 SrJf&Lfcf y^O. 4 1 mm<£> 
uma7-^yXy- h 5 134 {CTjklsfcJi 9 

wi-g^, xd^x^ v-^uifKSi&S!*^ y— >- 

^TUM^^bHf, y>fv (G 0 ) tfS 
25 4. 5i^rP^^<^p f pSOilj^^q#btL^ 0 ^HC 

ffijtt (aV) dS9*tSii:irrBi^ffi»AtJ!£v^t>^-efc 

[0 0 2 4] JtttM 1 

30 #^>X^iOU>X®^^ffiibcOe°-/^0. 12mm 
<OiJ— *cz2.=7<— 7 M^UUVX/^ — VSr^i-^H^K 
(7)^yXi^ffll^ S^3mm^^^^y;u«ti 
« ( = «W3yth»7^y?^ hL#0 0 1) £APif* 
Xl/^S(a^»LT7^;H/yXi/- h 

35 fco #btit7y^yyX^h4^ y 

h^-Y X6 4 1 mm^u:/^^ 

a7-uyXv^- h 5 h*. i4ic^tfc<);9«l'& 
it, Xd>?x^ iy 3 yryt^SH^^ y-vt tt 

40 (G 0 ) ^5. 0 fcH*v^ffc##&ftfcj&s % * 

7H5f t^t)OT$)ot 0 ^KJgfttt (aV) 

[0 0 2 5] Jt«0U 2 
ig4 M mOv'y^^0. 3li%tft5^^^ 

^/ui/yxe/- h 4$:#to '&btitz7 i/^/vyyXy 

0. 4 1 mm^uy^a7-uyXi/- F 5 El 
50 y-^i: UT*f+»t, ■tOlfcfftteJi^Tb'Sr 
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mmi>tc 0 z<d&^ v^i/ (g 0 > #u. 3^3^ 
■fc**»&n* ssjtf^tt (av> \*9mtmw.jjfa<D 

[0 0 2 6] Jttfctfl 3 05 
4 n m(Dis y ^fi^^r 5 S*%^**r^ ^ * ^ y JV 

4 1ram(Dl/m^7-l/^>-h5f:^ 0 4 t£ 10 
Lfc 0 SKttlRltt (aV) Ht'l 2S^1I^ 

^BJ^a»AttJ4:v^fco■e*>o^^^ y-o (g 0 ) * 

3. 3t^fi<, ^erufcabJifco 15 

3U6«y i ^50:^3 commm*? y-vrau ^r^ lift 



[0 0 2 8] 
[0SOffi¥ftIft0i] 

[01] *&W<D7 U^/l'UVXv'— h<7)1gig^r7j^i-a5 
[IS 2] *«S07^VU>'Xv'- htf>«ig&^-rSH5 
[03] $«WD7^;H/yX^ ho«it£*M-ffl5 
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7 u^H/yX 
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[03] 





- 5 - 



2004 11 11 18:05 



